Magnetoencephalography (MEG) was used to find neural activities, in the human brain, involved in perception of velocity changes in visual motion. We recorded MEG responses evoked by the stimuli whose velocity increased by 40% or 80% of baseline velocities of 1.0, 2.0, 3.0, and 4.0 deg/s. The velocity increment threshold and the manual reaction time (RT) were also measured under similar stimulus conditions. To manipulate observerÕs sensitivity to velocity increments, the MEG responses and the psychophysical performances were measured after adaptation to motion in one direction (adapted condition) or alternating directions (control condition). MEG responses evoked by velocity increments peaked at 200-290 ms (M1), and the M1 amplitudes, especially those obtained for 40% increments, were correlated with the sensitivities, which are the reciprocal of velocity increment thresholds. Furthermore, motion adaptation enhanced sensitivity to velocity increments and increased the M1 amplitudes. These results suggest a close correlation between the perceptual velocity increment and the evoked MEG response. In other words, the results suggest that velocity increments are detectable when there is a constant increment in magnetic neural response. As for latencies, nearly constant value of M1 latency did not quantitatively match a large decrease in manual RT with the increase in the baseline velocity. Motion adaptation reduced neither the peak MEG latency nor the manual RT.
Introduction
Magnetoencephalography (MEG) is a non-invasive technique that can be used to analyze fast brain responses, including activities during visual perception. A number of studies have recorded motion-evoked MEG responses (Ahlfors et al., 1999; Amano, Kuriki, & Takeda, 2005; Anderson, Holliday, Singh, & Harding, 1996; Bakardjian, Uchida, Endo, & Takeda, 2002; Bundo et al., 2000; Holliday, Anderson, & Harding, 1997; Kaneoke, Bundou, & Kakigi, 1998; Kawakami et al., 2002) . For instance, MEG response to the onset of movement was recorded for a random-dot pattern (Bundo et al., 2000) , a light spot (Kawakami et al., 2002) , and a sinusoidal grating (Amano et al., 2005) . The increment of motion-onset velocity increased MEG amplitudes and decreased MEG latencies (Amano et al., 2005; Kawakami et al., 2002) . After adaptation to unidirectional motion, the MEG amplitude was affected in a direction-specific way (Amano et al., 2005) . Although the previous studies have revealed some basic properties of the motion-evoked MEG responses, it has not been established whether these MEG responses correlate with psychophysical performances of motion perception. To answer this question, we measured the MEG responses to velocity increments under various conditions, and examined the relationship between the MEG amplitude and the sensitivity to velocity increment, and the relationship between the MEG latency and the manual reaction time (RT).
Specifically, we measured the MEG responses evoked by constant velocity increments (40% or 80%). To minimize the response components irrelevant to the velocity increment, we used a contiguous velocity change (with no temporal gap). The response amplitude was found to vary with baseline velocity. We examined whether this variation was correlated with the change in psychophysical sensitivity. Given that the detection threshold indicates a constant increment in psychological magnitude (Fechner, 1860) , the reciprocal of the threshold indicates psychophysical sensitivity. According to this traditional assumption, we estimated the psychophysical sensitivity to velocity increment as the reciprocal of the velocity increment threshold (the minimum velocity difference that the observer could detect). While the threshold, expressed in terms of Weber fraction (the proportion of the increment to the baseline), is known to be as low as 0.06 for temporally separated velocity changes, it increases up to $0.3 for contiguous velocity changes (Mateeff et al., 2000; Snowden & Braddick, 1991) . We measured the variation in psychophysical sensitivity with the baseline velocity, and then compared it with the variation in the MEG amplitude.
To further test the relationship between the MEG amplitude and the psychophysical sensitivity, we introduced motion adaptation. While motion adaptation distorts an accurate representation of absolute velocity (Thompson, 1981) , sensitivity to velocity increment increases after adaptation (Bex, Bedingham, & Hammett, 1999; Clifford & Wenderoth, 1999) . If the MEG response evoked by velocity increment is indeed correlated with the velocity increment sensitivity, adaptation should also give rise to an enhancement of the MEG responses.
Another purpose of the present study was to check whether MEG correlates with manual RT. Several previous studies have shown that change in peak MEG latency was far smaller than change in RT (Kawakami et al., 2002) . We compared the manual RT with the peak latency of MEG to a velocity change. The effect of motion adaptation was also studied.
Materials and methods

Subjects
Six subjects (all male, aged 22-29, normal or corrected-to-normal visual acuity) participated in MEG recordings. Five of these subjects and another one (six in total) participated in the measurements of increment thresholds. Four subjects of the MEG measurements participated in the measurements of RTs.
Stimulus presentation
Visual stimuli, generated by a stimulus generator VSG2/3 (Cambridge Research Systems, UK), were projected by a liquid crystal projector DLA-G10 (JVC, Japan) onto a screen (40 deg · 30 deg) 1.4 m in front of the subjects. The visual motion stimuli were an expanding or contracting radial grating patterns 10 deg in diameter. Spatial frequency and stimulus contrast were 1.1 c/deg and 5%, respectively. Only the left half of the concentric grating was presented to stimulate the left visual hemifield, with a 0.5 deg fixation point 0.39 deg right of the concentric center. We did not test right-hemifield stimulation in the present study, but in our preliminary experiment, the pattern of motionevoked MEG responses was similar regardless of the stimulated hemifield.
To investigate the effect of motion adaptation, we measured the MEG and psychophysical responses under adapted and control conditions. The stimulus sequence under the adapted condition consisted of a 30-s contraction at the baseline velocity V 1 (for initial adaptation), followed by repetitions of a 4-s contraction at V 1 (for top-up adaptation and pretest presentation) and a 1-s contraction at the test velocity V 2 . Under the control condition, a 2-s expansion at V 1 , a 2-s contraction at V 1 (for pretest presentation), and a 1-s contraction at V 2 were presented repeatedly without initial adaptation. Although this protocol did not totally exclude motion adaptation under the control condition, the effect is expected to be much weaker than that under the adapted condition. The baseline velocity V 1 was 1.0, 2.0, 3.0, or 4.0 deg/s for the measurements of the MEG responses, increment thresholds and RTs. The test velocity V 2 was variable for the increment threshold measurements, while fixed at 140% or 180% of the baseline velocity V 1 for the measurements of MEG responses and RTs. A 40% increase in stimulus velocity roughly corresponded to the minimum increment that evokes a recognizable MEG response, and was about twice as large as the velocity increment threshold.
MEG recordings
Brain magnetic fields were recorded by a 64-channel whole-head MEG system (NeuroSQUID Model-100, CTF Systems, Canada) in a magnetically shielded room. The door of the room was kept open so that the visual stimuli could be projected from a projector outside the room onto a screen inside the room. Signal-to-noise ratio (S/N) was improved by using adaptive noise-reduction software, which was installed in the MEG system. Data were sampled at 625 Hz with a 200 Hz low-pass filter.
MEG responses were recorded from 200 ms before until 800 ms after the stimulus velocity was changed from V 1 to V 2 . The responses for different baseline velocities and adaptation conditions were recorded in separate sessions, in which the two velocity increments were presented in random order. For each velocity increment, the responses were recorded over 100 trials, and band-pass filtered at 1-40 Hz.
For each subject and stimulus condition, the peak amplitude and latency were determined from the time course of the root mean square (RMS) of 64 sensor outputs, each averaged over 100 trials. The effects of baseline velocity, adaptation and increment ratio on the peak amplitude and latency were statistically analyzed by using the analysis of variance (ANOVA). Since all the stimulus conditions were within-subject factors, we used three-way (or two-way) repeated-measures ANO-VA. For ANOVAs of this type, we corrected the degree of freedom by calculating Huynh-Feldt epsilon when the assumption of sphericity was violated (Keselman, Algina, & Kowalchuk, 2001 ).
Measurement of increment thresholds
A psychophysical experiment to measure velocity increment thresholds was conducted in the shielded room with the same setup used for the MEG recordings. Half concentric grating patterns were presented in both the right and left hemifield with the same time course used for the MEG recordings. The baseline velocity (V 1 ) was the same for both hemifields (1.0, 2.0, 3.0 or 4.0 deg/s). In the test period, the velocity was increased to V 2 in one hemifield, and kept at V 1 in the other hemifield. Subjects were instructed to indicate via a keyboard the hemifield in which the velocity increased. The amount of velocity change (V 2 À V 1 ) for each trial was decided by the QUEST algorithm (Watson & Pelli, 1983) , which adaptively places the stimulus intensity for each trial at the current most probable Bayesian estimate of threshold. For each subject and stimulus condition, a single threshold value was estimated from the sequence of the responses. The effects of baseline velocity and adaptation on the log of sensitivity were statistically analyzed by using two-way repeated-measures ANOVA.
Measurement of reaction times
Another psychophysical experiment to measure RTs was conducted in the shielded room with the same setup used for MEG measurements. Subjects were instructed to react to an increase in stimulus velocity as fast as possible by pressing a button. As in the MEG measurements, the velocity before the increment (baseline velocity: V 1 ) was 1.0, 2.0, 3.0 or 4.0 deg/s, and the velocity after the increment (test velocity: V 2 ) was 140% or 180% of V 1 . To prevent subjects from making a predictive response as to the timing of velocity change, the duration of a pretest baseline velocity period was randomly fluctuated between 3.5 and 4.5 s in the adapted condition or between 1.5 and 2.5 s in the control condition. In a session, for a given baseline velocity and adaptation condition, the two velocity increments (40% or 80%) were presented in random order, 15 times for each. For each subject and stimulus condition, the mean RT was calculated after exclusion of trials with RT < 120 ms or >1 s. The effects of baseline velocity, adaptation and increment ratio on the mean RT were statistically analyzed by using three-way (or two-way) repeated-measures ANOVA. Fig. 1 shows typical MEG waveforms and their RMS values under the adapted condition with subject 1 (S1). MEG responses evoked by the increase in stimulus velocity had one or two peaks, whose latencies or amplitudes changed depending on stimulus conditions. The first peak (M1), which was the most prominent and was common for almost all stimulus conditions, was observed at around 210-280 ms after the instance of velocity change. The peak amplitudes were larger for 80% than for 40% velocity increments. The second peak (M2) was found for 80% velocity increments at around 300-400 ms. In the following analysis, the amplitudes and latencies of M1, defined at the peak latency of RMS value, were investigated in detail. The M1 latency changed between 170 and 300 ms depending on subjects and conditions. Because the M1 component mainly originated from area MT (Bundo et al., 2000) , and showed velocity dependency (Amano et al., 2005; Kawakami et al., 2002) or direction-specificity (Amano et al., 2005) , it is presumed to be related to the neural processing of visual motion. Iso-contour maps at around the M1 peak latency, shown in Fig. 1 , suggested the involvement of several brain areas including temporal-occipital areas (Amano et al., 2005; Bundo et al., 2000) . The maps for each subject were not largely affected by the baseline velocity or the motion adaptation, justifying the following comparison of the M1 peak amplitude or its latency across stimulus conditions. Fig. 2A shows the log M1 amplitudes as a function of the baseline velocity, averaged across all subjects. To eliminate individual differences in overall response level, before averaging, the M1 amplitudes were normalized for each subject. The normalizing unit was the M1 amplitude obtained at V 1 = 3.0 deg/s, V 2 = 4.2 deg/s (40% velocity increase) under the adapted condition, which was found to be stable for all subjects. In general, the M1 amplitude increased with the baseline velocity. To be more specific, for the 40% velocity increment, the M1 amplitude steadily increased with the baseline velocity over the range from V 1 = 1.0 to 3.0 deg/s. For the 80% velocity increment, on the other hand, the increase in the M1 amplitude leveled off beyond V 1 = 2.0 deg/s. Three-way repeated-measures ANOVA (baseline velocity · increment ratio · adaptation) of the log M1 amplitude indicates a marginally significant interaction of the increment ratio with the baseline velocity (F (3, 15) = 3.12, p = 0.0576), and a significant interaction of the increment ratio with the adaptation (F (1, 5) = 7.97, p = 0.0369). The results of two-way repeated-measures ANOVA (baseline velocity · adaptation) for each increment ratio showed that the effect of the baseline velocity was significant both for the 40% increment (F (3, 15) = 10.2, p = 6.90 · 10 À4 ) and for the 80% increment (F (3, 15) = 4.06, p = 0.0268). Motion adaptation increased the M1 amplitudes for the 40% increment (marginally significant: F (1, 5) = 4.96, 
Results
MEG responses evoked by velocity increments
Velocity increment thresholds
Behavioral velocity increment thresholds for contiguous motion were measured for the four baseline velocities at which MEG was recorded. Fig. 3 shows the log sensitivity as a function of the baseline velocity, averaged across subjects. The sensitivity is the reciprocal of Weber fractions. The sensitivity initially increased with baseline velocity, peaking when the baseline velocity was 3 deg/s. The sensitivity was higher for the adapted condition than for the control condition, consistent with the previous reports (Bex et al., 1999; Clifford & Wenderoth, 1999) . Two-way repeated-measures ANOVA on the log sensitivity revealed that the effect of the baseline velocity was significant (F (3, 15) = 20.3, p = 0.00200, e = 0.572). Adaptation increased sensitivities, and the effect was significant (F (1, 5) = 7.28, p = 0.0429). 
Comparison of MEG amplitudes and velocity increment thresholds
The MEG amplitude for the 40% increment and the psychophysical sensitivity showed similar curves against the baseline velocity (compare thick lines in Figs. 2A   Fig. 3 . Sensitivity to velocity increment, namely the reciprocal of the Weber fraction, as a function of the baseline velocity. The Weber fraction was defined as the velocity increment thresholds divided by their baseline velocity. The results were averaged across all subjects. The error bars show standard errors across subjects. The sensitivity peaked at the baseline velocity of 3 deg/s and was enhanced by adaptation. Fig. 2 . The relationship between the baseline velocity and (A) normalized M1 amplitude or (B) M1 latency to the velocity increments, obtained under the adapted (solid lines) or control (broken lines) conditions. The results were averaged across all subjects. The error bars show standard errors across subjects. M1 amplitudes for 40% increments were affected by both the baseline velocity and adaptation, though those for 80% increments were saturated when the baseline velocity exceeded 2 deg/s. Neither baseline velocity nor adaptation significantly affected the M1 latency for both 40% and 80% increments.
1 To equate the statistical power across experiments, we also analyzed the data of only the four subjects who participated in all the MEG and psychophysical experiments. The results of three-way ANOVA indicate that the log M1 amplitude was significantly affected by baseline velocity (F (3, 9) = 5.51, p = 0.0200) and increment ratio (F (1, 3) = 24.0, p = 0.0162), but not by adaptation (F (1, 3) = 0.455, p = 0.548). The interaction of the increment ratio with the adaptation was marginally significant (F (1, 3) = 6.14, p = 0.0894) but the other interactions were not significant.
2 The three-way repeated-measures ANOVA for the common four subjects showed that neither the effect of the baseline velocity (F (3, 9) = 0.132, p = 0.939), the effect of the increment ratio (F (1, 3) = 0.279, p = 0.634) nor the effect of adaptation (F (1, 3) = 1.29, p = 0.338) was significant. All three interacts were not significant.
3 The two-way repeated-measures ANOVA for the common four subjects showed that the effect of baseline velocity was significant (F (3, 9) = 69.4, p = 1.51 · 10 À6 ), but that of adaptation was not significant (F (1, 3) = 4.97, p = 0.112). The interaction between baseline velocity and adaptation was not significant. and 3). For direct comparison, the MEG amplitude was plotted against the sensitivity in Fig. 4 . The correlation between the two measures was high (r = 0.905) for 40% increments (Fig. 4A) . Furthermore, consistent with the enhancement of sensitivity after adaptation to the baseline velocity (Fig. 3) , the M1 amplitude for 40% velocity increments was also increased after adaptation ( Fig. 2A) . The analogous effects of motion adaptation provide further evidence for the MEG responses being correlated with the psychophysical sensitivity of velocity increment detection.
Compared with the MEG amplitudes for 40% velocity increments, the MEG amplitudes for 80% velocity increments were less strongly correlated with the sensitivities (Fig. 4B) , and were less affected by adaptation (thin lines in Fig. 2A ). Since the 40% increment was only about twice as large as the Weber fraction of velocity increments (about 10-30% shown in Fig. 3 ) and was close to the minimum change for evoking recognizable MEG responses, it was suitable for estimating the neural responses correlated with the detection thresholds. On the other hand, for the 80% velocity increments, the evoked MEG response may saturate, and become less strongly correlated with the threshold level performance.
Reaction times
RTs to increases in stimulus velocity were measured for the same adaptation and test velocities as in the MEG recordings. Fig. 5A shows the RTs averaged across subjects, as a function of the baseline velocity. The three-way repeated-measures ANOVA confirmed that RT was significantly affected by the baseline velocity (F (3, 9) = 48.9, p = 6.77 · 10 À6 ) and by the increment ratio (F (1, 3) = 54.1, p = 0.00520) but not by the adaptation (F (1, 3) = 3.68, p = 0.151). The interaction between baseline velocity and increment ratio was significant Fig. 4 . Relationship between the detection sensitivity and normalized M1 amplitude for (A) 40% and (B) 80% velocity increments. A high correlation was obtained for 40% increments, suggesting that the magnitude of MEG response evoked by a given velocity increment is proportional to the magnitude of psychological velocity increment scaled in terms of the multiples of increment threshold. The weaker correlation for 80% increments might result from the saturation of evoked MEG response for larger velocity increments. The results were averaged across all subjects. The error bars show standard errors across subjects. For both 40% and 80% increments, the increase in the baseline velocity decreased RT, while the effect of adaptation was not significant. RTs decreased systematically with increasing the magnitude of velocity increment (V 2 À V 1 ) as found in a previous study (Dzhafarov et al., 1993) .
(F (3, 9) = 9.87, p = 0.00331), but the other interactions were not statistically significant. Dzhafarov, Sekuler, and Allik (1993) reported that the RT to velocity changes from V 1 to V 2 could be described as RT = c (V 1 ) * |V 2 ÀV 1 | Àn + RT 0 , where n and RT 0 are positive constants. Following this previous study, we also plotted the averaged RT against the magnitude of velocity increment, V 2 À V 1 (Fig. 5B) . Fig. 5B shows that RT decreased systematically with the velocity increment. Since the baseline velocity used in the present study was within a range where c (V 1 ) was reported to be constant (0-4 deg/s), we fitted the equation of c * |V 2 À V 1 | Àn + RT 0 , to the obtained RTs. The equation fitted the measured RT very well, and c, n, and RT 0 were estimated to be 143, 0.638, and 294 in the adapted condition (r = 0.990) and 186, 0.53, and 220 in the control condition (r = 0.994), respectively. Fig. 6 shows the relationship between the M1 latency and RT. The solid lines are regression lines, and the dotted lines are the lines of unit slope, which indicate a constant difference between M1 latencies and RTs. The linear regression analysis suggests that there was no correlation for the 40% increments (r = À0.152, slope = À1.05). For the 80% increments, although the correlation was considerably high (r = 0.695), the slope (indicating the magnitude of RT change relative to the magnitude of the M1 latency change) was much larger than one (3.39). The results indicate that the variation in M1 latency cannot fully account for that in manual RT.
Comparison of MEG latencies and reaction times
Motivated by recent success in relating behavioral RTs with electrophysiological neural responses (Cook & Maunsell, 2002; Gold & Shadlen, 2002; Roitman & Shadlen, 2002) , we also examined whether RT could be predicted by the latency at which the temporal integration of the MEG response exceeded a certain threshold. We analyzed the data of four subjects who participated in both MEG and RT measurements, by integrating the RMS value over time (from 0 ms) for each velocity condition. The threshold was chosen to minimize the variation in the difference between the predicted latency and RT, assuming that RT equals the sum of the predicted latency and a fixed delay for motor response (Cook & Maunsell, 2002) . The analysis was independently conducted for each subject to account for the data obtained in both adapted and control conditions. Fig. 7 shows the relationship between the predicted latency and RT for each subject. The solid lines are regression lines, and the dotted lines are best-fit lines of unit slope. From the linear regression analysis, the slopes (r value) were 0.905 (0.712), 1.05 (0.687), 0.902 (0.470), and 0.592 (0.282). Thus, reasonable fits with the slope close to 1 were obtained for two of the four subjects. These results suggest that the threshold detection model of temporally integrated RMS might be able to account for measured RT better than the M1 latency does.
Discussion
M1 amplitudes were correlated with sensitivities
The present data (Fig. 4A) show that the M1 amplitude evoked by a small constant velocity increment (40%) varied with the baseline velocity in a way similar to the variation of the psychophysical sensitivity. The correlation between the two measures was further supported by the analogous effects of motion adaptation. The correlation suggests that the magnitude of MEG response evoked by a given velocity increment is proportional to the magnitude of psychological velocity increment scaled in terms of the multiples of increment threshold. The present findings found that the pooled activity of many neurons measured by MEG was correlated with behavioral performance, at least in the case of velocity increment detection. Although using a different perceptual dimension and a different imaging modality, Boynton, Demb, Glover, and Heeger (1999) reported a clear correlation between psychophysical contrast increment threshold and the magnitude of fMRI responses in early visual areas. The present results are consistent with that study, although it should be noted that we analyzed MEG amplitudes at a single time point (the peak latency) while the fMRI responses reflect temporally integrated neural responses. Besides, while the previous fMRI study investigated the neural activities in each visual area, our M1 component reflects the activities in several brain areas since previous studies have demonstrated that MT and all the dorsal stream structures immediately connected to it are activated almost simultaneously (Schmolesky et al., 1998; Schroeder, Mehta, & Givre, 1998) .
Adaptation enhanced sensitivity and increased M1 amplitudes
Adaptation decreased velocity increment thresholds (Fig. 3) , which was consistent with previous studies (Bex et al., 1999; Clifford & Wenderoth, 1999) . Similar (Fig.  4) suggests that the velocity-response function measured by psychophysics is similar to that measured by MEG. The post-adaptation increase in M1 amplitudes and the decrease in increment thresholds could be explained by an increase in the slope of the velocity-response function. This is because the increase in the slope decreases the velocity increment necessary to generate a constant increment in neural response (DR) from DV na to DV a , and increases the MEG amplitudes evoked by a constant percentage of velocity increments (DV) from DR na to DR a . The lateral shift of the response function along the velocity axis could effectively increase the slope of the velocity-response function, as was found for contrast gain control (Ohzawa et al., 1982) . Fig. 7 . The relationship between the latency predicted by the threshold detection of temporally integrated MEG response and RT for each subject. For each velocity condition, the RMS was integrated over time (from stimulus onset), and the latency at which it crossed a threshold was defined as the detection latency. The threshold was chosen to minimize the variation of the difference between RT and the detection latency, assuming that the additional time necessary for motor response was constant. Solid lines indicate regression lines while dotted lines indicates best-fit lines with unit slope. The linear regression analysis showed reasonable fits at least for two the four subjects (top two panels). increase in sensitivity after adaptation was found for the discrimination of contrast (Greenlee & Heitger, 1988) , spatial frequency (Regan & Beverley, 1983; Wilson & Regan, 1984) , and orientation (Regan & Beverley, 1985) . As for MEG responses, adaptation increased the M1 amplitude for 40% velocity increments ( Fig.  2A) . Considering that velocity increments are detectable when there is a constant increment in magnetic neural response (DR), the decrease in the increment thresholds, as well as the increase in M1 amplitudes, is explained by the increase in a slope of the velocity-response function caused by motion adaptation (Fig. 8) . The increase in the slope of the velocity-response function gives rise to a decrease in the velocity increments necessary to generate a constant increment in neural response (DR) from DV na to DV a , which in turn gives rise to an increase in the MEG amplitudes evoked by a constant percentage of velocity increments (DV) from DR na to DR a . As shown in Fig. 8 , the increase in the slope of the velocity-response function could be achieved by horizontally shifting the steeper part of velocity-response function toward the adapted velocity, as was found for contrast adaptation (Ohzawa, Sclar, & Freeman, 1982; Solomon, Peirce, Dhruv, & Lennie, 2004) . Direct measurement of velocity-response function, namely the measurements of MEG to several velocities of motion onset under both adapted and control conditions will be necessary to test the horizontal shift of the velocity-response function.
RT correlates with the latency defined by integrated amplitudes but not with M1 latency
The M1 latency did not change systematically with the baseline velocity. This result is consistent with a previous study showing that the latency of the M1 response evoked by apparent motion did not significantly change over the tested range of stimulus velocities (Bakardjian et al., 2002) . Contrary to the M1 latency, RT changed largely as a function of the baseline velocity. Fig. 6 clearly shows that the two latency measures, the M1 latency and manual RT, did not quantitatively match at all. Similar discrepancy in latency between electrical brain responses and manual responses was found for spatial pattern onset VEP (Mihaylova, Stomonyakov, & Vassilev, 1999; Musselwhite & Jeffreys, 1985; Vassilev, Mihaylova, & Bonnet, 2002) and motion onset MEG (Kawakami et al., 2002) .
In contrast to the inconsistency between the M1 latency and RT, some recent electrophysiological studies on monkeysÕ responses to visual motion have found close correlations between behavioral RTs and the neural activities (Cook & Maunsell, 2002; Gold & Shadlen, 2000; Gold & Shadlen, 2002; Roitman & Shadlen, 2002) . These studies, however, did not simply compare the RT with the onset latency of evoked response of single neurons. Cook and Maunsell (2002) , for instance, reported that the RT for the detection of coherent random-dot motion could be predicted well by the latency at which the temporal integration of the population responses of MT or ventral intraparietal (VIP) area exceeded a given threshold. These studies motivated us to perform the second analysis, in which RMS of the MEG responses was temporally integrated and the latency was determined by the time when the integration crossed a threshold. The result showed that the latency at which the integrated RMS exceeded a given threshold matched RT considerably well at least for 2 of 4 subjects (Fig.  7) . The integrated MEG responses did not include motor-related responses, since the MEG responses and the manual RTs were recorded in separate sessions in the present study. However, since the current model simply integrated the RMS values of all 64 channels from the stimulus onset until the threshold time, the integrated responses might significantly include visual responses irrelevant to velocity increment detection. Additional filtering procedures such as signal space projection (Tesche et al., 1995) might be able to improve the predictability of the model. Although preliminary, the present analysis suggests that the temporally integrated RMS value may be a good way to find the correlation between MEG and RT. Further investigation of this possibility is under way.
Finally, while motion adaptation increased the M1 amplitude and enhanced the sensitivity to velocity increment, it reduced neither the M1 latency nor the RT. These results suggest that adaptation does not accelerate the processing of visual motion, which is consistent with a previous VEP study (Wist, Gross, & Niedeggen, 1994) . A slight post-adaptation increase in RT might be due to a reduction in the stimulus visibility, since some subjects reported that the test stimuli under the adapted condition were sometimes invisible because of the low contrast (5%). Note, however, that the slight increase in RT is inconsistent with the post-adaptation increase in MEG amplitudes, which predicts the decrease in RT according to the RMS integration model. The relationship between the MEG responses and manual RT should be further investigated in future studies.
